Introduction
Soluble oligomers of amyloid b (Ab 42 ) peptide have been found to be highly neurotoxic and important in the etiology of AD in comparison to fibril forms. 1 However, it is still unknown 25 which form of the aggregates are more dangerous; oligomers and protofibrils or fibrils and filaments. [2] [3] [4] Despite these uncertainties aggregation studies in search for chemo-preventatives that block Ab 42 oligomer and fibril formation using synthetic forms of Ab 42 have become common practice. [5] [6] [7] [8] 
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The preparation of Ab 42 peptide can affect its amyloidogenicity 4 yet pretreatments are required in order to produce monomers. 9 Lioudyno et al. 10 reported that pretreatment with 1,1,1,3,3,3-hexafluoroisopropanol (HFIP) enhanced the amyloidogenicity of the Ab 42 peptide as well as its interaction with bio-35 logical membranes.
Complex mechanisms contribute to development of AD. Synaptic loss due to plaque formation 11 and neuronal death due to oligomeric forms of Ab 42 are all hallmarks of the disease. 12 It has been reported that different conformations of Ab 42 induce neu-40 rotoxicity by distinct mechanisms in human cortical neurons. 13, 14 The longer variants have higher propensity to aggregation than the shorter form. 13 The mechanism of Ab 42 toxicity is still unknown, although it is suggested that amyloidogenic protein aggregates on neuronal cells cause permeabilisation 45 of lipid membranes, [15] [16] [17] and increase oxidative stress, 18, 19 mitochondrial dysfunction, [20] [21] [22] and endoplasmic reticulum stress 23, 24 which ultimately leads to apoptosis. Yeast exhibit some responses to Ab 42 peptide that indicate they are good models for studying the effects of on neuronal 50 cells. 25 However, some limitations are expected since yeast lack receptors that have been proposed for Ab 42 binding. Putative receptors include the insulin receptor, 26 the alpha7 nicotinic receptor, 27 the metabotrophic glutamate receptor, 28 and cellular prion protein. 29 Chaci nska and colleagues 30 showed an induction 55 of proliferation in the presence of synthetic Ab 42 in exponentially growing Saccharomyces cerevisiae, while Bharadwaj et al. 31 showed toxicity of synthetic Ab 42 with a different preparation method on Candida glabrata cells. In this study we report on the preparation of Ab 42 peptide with 2 different methods and treat-60 ments of identical yeast cell cultures. The two pretreatments resulted in totally opposite outcomes.
Results
Pretreatment determines the activity of Ab 42 peptide HFIP pretreatment of Ab 42 was previously shown to cause S. cerevisiae (Fig. 1B) . There was even more cell killing after 48 h of incubation. Conversely, NH 4 OH pretreatment resulted in a significant increase in the number of yeast cells. C. glabrata 70 (Fig. 1A ) more than doubled in number (P < 0.001), and S. cerevisiae (Fig. 1B) numbers significantly increased over the time (P < 0.005).
Susceptibility of quiescent and non-quiescent cells to toxic Ab 42
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Stationary phase fractions of C. glabrata were tested for their susceptibility to 2 mM Ab 42 generated by HFIP pretreatment method. Results indicated that quiescent daughter cells ( Fig. 2A) are more resistant to the toxic effect of Ab 42 than older non-quiescent mother cells (Fig. 2B) . The older cells lost their viability 80 within 24 h in the presence of amyloid peptide whereas younger cells were affected by the toxicity after 48 h of incubation (see Fig. 2 ).
Amyloid staining on the yeast cell surface and aggregation propensity 85 In order to examine the presence of amyloidogenic proteins on the surface of yeast cells ThT treated cells were visualised for fluorescence. S. cerevisiae exhibited presence of a high level of ThT stained proteins on their surface (Fig. 3 (Figs. 3D, F) .
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This result indicates that peptide produced by each method of preparation interacts differently with the yeast cell walls. 
Flow cytometry for analysis
Effect of fibrils on the yeast cells
The toxicity of fibrils, formed after prolonged incubation, was 125 examined. Fibrils generated from HFIP and NH 4 OH pretreatment were both toxic to yeast cells (Fig. 6) C for 48 h. Viability was determined as percentage of untreated cells (control). (* P < 0.05, ** P < 0.01, *** P < 0.005, and **** P < 0.001). Data are shown as Mean § SEM. monomers of the Ab 42 prepared by NH 4 OH caused cell prolifer-140 ation and an increase in the number of colonies in both S. cerevisiae and C. glabrata, regardless of the type of solvent (H 2 O or dilute NaOH). With prolonged incubation more fibrils were formed and these were toxic to S. cerevisiae cells. In contrast, the Ab 42 peptide prepared by the HFIP method 145 contained high levels of aggregates and caused cell death within the first 24 h as well as after this time. Older cells were shown to be more susceptible to the effects of Ab 42 . The Ab 42 peptide conformation appears to be the major determinant of its effect on yeast cells. Previous studies showed that Ab 42 prepared using 150 HFIP tends to be more potent in the electrophysiological tests and has a greater tendency to modulate biological membrane properties. 4, 9, 10 To further investigate the different outcomes caused by HFIP, it would be worth examining if HFIP affects the toxicity of additional fibril forming peptides.
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The attachment of the Ab 42 peptide to the yeast cell surface has been demonstrated by Bharadwaj (2011) who demonstrated direct binding of fluorescein-labeled Ab 42 to the cell surface by fluorescence microscopy. 33 This finding was further confirmed by electron microscopy and western blotting of sub-cellular 160 fractions. 33 In this study we showed that the Ab 42 peptide caused increased ThT staining of the yeast cell surface. Without Ab 42 peptide treatment, there was some ThT staining which may be attributed to proteins such as Flo1p, Als1p, Als5p, Muc1p and Bgl2p. [34] [35] [36] [37] While there is clear evidence for peptides from
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Flo1p, Als1p, Als5p, and Muc1p to be amyloid forming, the evidence for these proteins forming amyloid on the yeast surface is currently incomplete and limited to the birefringence and ThT staining that they cause. 36 While it is tempting to speculate that Ab 42 may be forming amyloid on the yeast cell surface, proof of www.landesbioscience.comto monomeric and oligomeric forms while prolonged incubation led to a fibrillar conformation which was toxic to S. cerevisiae cells.
The data presented here show that different methods for the 185 preparation of Ab 42 can lead to different biological activities in in vitro and in yeast biological assays. This work should serve as a caution in working with and interpreting the outcomes of biological assays.
Materials and Methods
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Yeast strains and growth conditions C. glabrata (ATCC90030) and S. cerevisiae BY4743 (a/a his3D/his3D leu2D/leu2D C/lys2D met15D/C ura3D/ura3D) were utilised for experiments and were grown in YEPD (1% yeast extract, 2% peptone, and 2% D -glucose) with aeration at 195 Fractionation of stationary phase C. glabrata and S. cerevisiae
Percoll density gradients (GE Healthcare, United Kingdom) were prepared according to the manufacturer's preformed gradient protocol and method described by Allen et al. 40 with some modification. 1,1,1,3,3,3 hexafluoroisopropanol (HFIP) according to the method described by Crescenzi and colleagues. 39 Briefly the peptide film was dissolved in HFIP to a 265 concentration of 1 mg/ml, sonicated for 5 min on ice and dried overnight to form a clear film. The film was subsequently dissolved in 60 ml of ddH 2 O, sonicated for 5 min and centrifuged to 270 remove insoluble aggregates. Peptide concentrations were determined described above. C with shaking. The next day 100 ml aliquots of cell suspension were plated onto YEPD plates and incubated for 2 days at 30 C. Colonies were counted for each 290 treatment and the viability was estimated as percentage of untreated cells. All treatments were performed in triplicate.
Flow cytometry analyses after Thioflavin T staining of treated cells
Exponentially growing S. cerevisiae were washed and incu-295 bated in H 2 O in the presence and absence of pretreated HFIP and NH 4 OH peptide. After 16 h of incubation, Thioflavin T (ThT) was added to each sample to a final concentration of 20 mM and incubated for 10 min. 40 Around 10,000 cells per sample were analyzed by flow cytometry (FACS, Canto II-300 BD TM ) using a pacific blue filter with 351 nm excitation and collecting fluorescent emission at 450/65. Data were recorded and saved as FCS3 files. All data were analyzed by WEASEL (WEHI, Melbourne, Australia) software. ThT fluorescence intensity of multiple experimental samples was calculated as percentage of 305 unstained yeast cells.
Confocal microscopy after Thioflavin T staining of treated cells
Confocal fluorescence and differential interference contrast (DIC) microscopy was performed using a Nikon Ò Eclipse Ti C with no shaking. Exponentially growing S. cerevisiae were washed and suspended in H 2 O and then treated with 2 mM of these aged peptides and incubated overnight. Viability was determined the next day by transferring 100 ml of treated and untreated samples onto YEPD solid agar. (* P < 0.05 and **** P < 0.001). 
Transmission electron microscopy
Freshly prepared aliquots of Ab 42 peptide with both pretreatment methods were used for imaging the starting peptide conformation. The peptide samples were then incubated overnight at 340 35 C for analysis of peptide conformation after 24 h. Samples from 0 and 24 h were gently agitated before transferring a 4 ml aliquot onto the grids. After 30 sec adsorption time, the excess sample was drawn off using Whatman Ò 541 filter paper. The grids were stained subsequently with 2% w/v potassium phos-345 photungstate (pH 7.2) for 10 sec. The grids were then air dried before examination. The samples were examined using a Tecnai TM 12 Transmission Electron Microscope (FEI, Eindhoven, The Netherlands) at an operating voltage of 120 kV.
Images were recorded using a Megaview III CCD camera and
